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(54) INK JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent lowering of yield and occurrence 
of over-etching and to reduce a residual stress of a piezoelectric thin 
film and a manufacturing cost. 

SOLUTION: In this recording head, a diaphragm membrane 3 for ejecting 

ink and a piezoelectric element having a piezoelectric thin film 5 in a 

perovskite crystal structure are formed on a face having a pressurizing 

chamber 2 formed thereon of an ink passage structure body 1 having the , JT 

pressurizing chamber 2. A second electrode film 4 is formed on a face of 

the piezoelectric thin film 5 at a side of the pressurizing chamber 2. A 

first electrode film 7 is formed on the other face of the piezoelectric 

thin film 5. Gold or a gold alloy can be used for the first electrode film 7. 
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[«*«2] mrlH^^t LTt-f oA^XIi* 

[f*#*3] BUlH^Xtt^^3!)< ( 1 0 O ) ^(6]lclE 
IrILTI^-5. »#«1 XI*2|Hft(0-r>^i?i-y hsCE 

aoflmeatftu. ooos s A&mz.z&mnitmm 
[»*«5] mraB?s^m(*jiiiaiLT, •fb^Pb x 

La y T i z Z r w 0 3 -ea^tT-MOJlfijqgSSH^-iciS 
(1) XI* (2) <D-5*>frt,SiR;**Lfc1 Ofl)iSaj5E®H 

SIH^-y K„ 

(1) x = 1, y = 0, 0. 2^zS0. 55 (if ^ L 
< I*. O. 2 S z S 0 . 5 2) > z + w = 1 

(2) 0. 75Sx<1> x +y=1. 0. 3^z< 
1 . z+w=1 

[§!#« e ] me* 1 esbuic. itirKi±m<*5§ig*< 
is&jf2j*£*t-ci^. 2, 3. 4xi*5E« 

(el*, z r £#*fcl^$gA<if2j££*iTI,*£. 

1, 2. 3, 4X(*5EK0M>£S?i-y h^E^s-v 

Ko 

[HUJOlS] ttrlB^jaS^i: LXs -fb^SPbx La y 
Ti z Zr w 0 3 (fiU, 0. 7^x^1, x + y = 

1, o. 925Szsi. w=o) x-m^H^mnw 

SlSfflO'S, 7 E*E0M x-y KSCEMk^ 

v Ko 

>*S?x<y h5£E®^-v KIcfcl^T. 
ttt?i-f^yi'> h3£ESi^-v Ko 



[tt*Hi o] MC«tttWb*Ott7tltf3. 8 
AJiLtT-fc&. »*3S9lB«fl!>-f >^5>xv HSCE»^ 
* K„ 

m«« 1 1 1 mmmmte.mit®>k Lt. * n 

-f hiiO«lttlM:fttffi^«, »*S9XI*l OE 

t«-r^9iK haca^K k. 
m*«i 2] BtriH^p^x*-r h«*a>*Bl4iHb 

4S3**» LaN i O3. L a C r O3 , SrRu03 . C 
aRu03 , LSCO (La|- X Sr x C0O3 T?iicF 

JUR^ftS. »#JE1 ilE*©-f >^5?xv hSMBMk'v 
'V K. 

3] 1MEiBe»*m4:LT, ft?3YBa 
2 Cu 3 0 7 - x ({IL. OSxiO, 4) X'&Ztl&m 

E«^v Ko 

[II** 1 4 ] MEttBfrjiffi tLT. 1b¥3Pbx 
Lay T i 2 Z r w 03 T?a£*l..BO*fiJjE«!H*<TE 

(1) — (3) a>?*frg>sftd*Lfeio0>ttj*ttB£ 

*-r-5t,<0^fflt^-5. »3fc3«9. 10. 11, 1 2Xli 
1 3E*<0'f 2/9 9jlv hSCE^-v K„ 

(1) 0. 7Sx£1. x + y = 1. O. 925SzS 
1 . w=0 

(2) x = 1, y = 0. 0. 2 ^ z < 1 , z+w=1 

(3) 0. 75Sx<1, x + y = 1. O. 3^z< 
1 . z + w= 1 

[0001] 

ffBi*SSei=fe(+SJiEtx*Sfiifl)ffiI=SB2SffiK!5<« 
j«**t*-*, ±Effi«*»«i=*sit*ffli*<©iiH=*i 

■So 

[0 0 0 2] 

<. 3xytftlV6<ffi*T*. LfrtgziX HlffllftA^jS 
<WLTl»4. cro-fV^yi'yhffiSStCI*. fe 

[0 0 0 3] JiE'f >$S?xs» hE^gS<B-5*>. am 
***fflt*fc*©l*, 0<];tl£. -O^ttiiSOlcajlLfc 
-YVfSSKt. ^-ro-f >->3iEiSlcjSiiLfclE*Mi:. =. 
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t, mmtommtmwimmttfxwi#.<Dmwi£i&^Lx 
[0004] tc5x% aaicftfryft^-oK 

hl5tll£BI-fc^TteI^ttSg<0ffl-t, 

&fc<fctfHS^*<#&t>;h.Ti**o *o>tcsb. i±mt* 

35-6^^>»i?JU3i'»«i (PZT) 4*«**4iTt^ 
«. ::f> ±efiE*{tBHa>ftS(cfi. X 

i^ttcaa (sooicai) &&mt&*i±ib* -ot 

♦tri^*. lj^l, an s«r* LTfi&fraiR^m* 

[0005] i) m&mmmt9mn®'<*->to>tit 
tsns&b ltiZs ww**— x hat ■z-r > 
vmktf&ztf. £att*ratt0*A*&. -mmz 

(*, 7^*/f?>^><JfasJ&<fl!l*S»:»lTl**. 1 , tC5 
A<, ±fHe£S®lgl*jajgSffii:<D®3ite!C&£fca&. 

#«*R*RR***©ni=**> (T i) 

*<, cottvit* fflsi£»a>raa*<£Cfcy, frfcfe 

sfcusaasiti:*. *fc. a6««R«>RJ5£** 
xa-ea*««Bi*xv^>yLT/<*— 

[0 0 0 6] 2) EWttjSRTfcSSft^Wtt (0iJ*.i£, 

P b Z r 0 .52T i O.48O3 ) nfttt&li 4 . 0360 
ATfc-5<Dlr*J Lt, P t Ote^P S&l* 3 . 923 1 A 
Tfey, R*ti!>W?aStf!>a*t*&lt. LfcA'ot. 3ft 

B*y*<<ST-rs. 

3) a»4-PZTStf»t«feftl:i*, JSRHStelStfgT 
©Z r 0 2 (Dj£*£R6<*fc.tf>l::, Z r £^£S:t.v&J»]Jf 

R. Ofvi-; h*B»^v Ka>Sj&:?P-feX*<«$i 
lb LT, R31=JX htfSBS-r-SfcL^KH^i:-*. 

[0 O 0 7] 



3Ly*>?tf± ctz vt*a*fm LOO, Elft 
jSRa>»Bl£a<0«Ri:»jtziX h<*>«&.>: £ 0-5 
3b<-C#S-f >^7i?x-v hSetES'N'v KcafltSBWit 

[0 0 0 8] 

[RBeR*-*-«fe«>a>^R] ±iHBM£S^-r-5fc*) 

i=, *»w«>5%TfBi#ai saisosnsi*, ears* 

-r «je «<* *jR t s*-r -s mnm* *mm z ti « £ * 
*Rjwim***i*-j&, ±m&n<*mmiz&tt&mj5<D 

KI=*Jl*T, ±GR1 RRR& LT, 

[0009] ±iB«figfl)So<, gitssiur^xtt 
i=a*i«fe«>, ri ^t*?* 

yA<aaw(=iS]±-r*. an*.T, sua, mmm&mmL 

KroSJS^P-teXtfRRfbLT, llaxhtftlti 
tt»3»H36«*C*cfc*<t^. »=, RraSROR 
I¥£'h;*<-r-5C<fcj!i<T£6<&T, 

[00 1 0] »#^2aSSi<DS&ejte, l*#^1aE 

WiLttt, ±tB*ftfitffljp3ti«*<. *RRI*=l*l 

[0 0 1 1 ] *fc, »*«31Htt(0*Stt, H*^1 X 
l*2|Btt(3!)fS^IZ*JI.%T, lMB*3l(i£$&fi< (1 0 

0) ^l=SlRlLT^«C&«1«fK&-r«. 

(*, fiEMSffiirLT (10 0) »l6llziH|SiLfcMgOS 
&m&m^Z>^ t iz& i) , (1 00) ^IrIIZIBIrI 

*-ar-5Ci:A<T#So JSMS«A< (10 0) »fi||= 
B*t* = 4tJ:«, PZT^(DI±mi*Slffil* (0 0 

1) *lR»=Efilf iwfclztt*. 

[0 0 1 2] *fc, »*^4|Em<Df|B^lot, 1**^315 
®<0*^(rfct^T. frlBEBftSEi: LT, atiStFb 
36*j6<4 . O 0 O 8 5 A £jS7t-5!ftK«t*: 
MI«ffll««&MI=. IMBitl ^®m<t LT^^fflt^S 
Ct^Sit*. PZT^OII«tt:jt)SA< (OO 1 ) 

^iRllciElRl (JIUffaSEO c WA<^tKS*E«)S«®(c*t 
LT*it*lRll=iBfiJ) -T+LloC, H«tt^tRO)attXI/b 

3150)^1 reffiKI-fflt>t.+tSa^<D*&TS!»l*3. 9 2 
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3 1 At?fe5-^. *^s3<nsi mmmizm^t>*i&± 

<Dft?-mm*4. 07 8 6Atft4. Lfctfot, 
i*»M(=*Jlt^a^&i;btt^(fi](D*&^Sfc)!)<4. OO 
08 5ACO. 92 3 1 A + 4. 0786A) -r2 = 

4. ooo8 5A] zmTLxiwi* Kn&mmt&t 

[0 0 13] £f=, lt^^5f5«(DSIWI*. »*3S4fS 
b x L a y T i z 2 r w O3 -e«£;hJ&'3iSaj£®Hjb<T 

is (1) xi* (2) ©5*>fre>g#?;**i.fci O(03i§j£S 
m £ * T * t. W £ ffl l> -5 C t $ 1f & i: f -5 o 

(1) x = 1 . y = 0. 0. 2^ z SO. 5 5 L 
<li, O. 2SzSO. 52), z+w=1 

(2) O. 75Sx<1. x + y = 1, O. 3^z< 
1 , z + w = 1 



4. O O O 8 5 A&m*.Xl*Z<DX. fJlHf»*^4|B« 
(DfffflA<R / s tl=SJ5g**l«. *flcMl=l*. (1 

(pzt) t?li % Eli frZWbfrte&olz. 

»<0t><&l*affl&t/b»:Sffl<Dte^»j!)<4. 00 08 
5 A^ffix.TL^-5Zi:A<^tot)4x<5o (2) ©Sfl 

j£<Dt(D (PLZT) XI*. JfflMlrll-r-S/^^^— 5«A< 

X. ttaMfct,<Di::oi,*-C<Dte^»£, TlHailc^ 
■f. S1 A^B^^A-^Ef^aJC ^»©PLZT-plia 
ffi^lRK&te^SAM. OO08 5A$ax.Tl»5^t 
A<I2#> IS), iE^ffl(D«^li. a«l^(R)a)«^ 

»=b$l&:£fi<»t&T5£»£fcy. gM<*<D*§#fc(*. a 
Sft- b tt«fflOttm£lk=* c mXlSKDft 
^SRtiSifflt, allll^ftOte^&CD^^jtlhh. 

[OOI 4] 
«1 1 



La/Zr/Ti <»y/w/i) 


ffr^Jgft (A) 




2/65/35 


4.093 


mm* 


6/65/35 


4.092 


»* 


7/5 8/4 2 


a=4. 066. c=4. 086 


jE#I& 


7/62/38 


4.086 




7/6 5/3 5 


4.096 




7. 5/3 8/6 2 


a=4. 062. c=4. 106 




8/1 0/90 


a=3. 971. c=4. 034 




8/4 0/6 0 


a=4. 029. c=4. 074 




8/50/50 


a=4. 059. c=»4. 086 




8/53/47 


a=4. 051.c=4. 081 




8/5 8/4 2 


a=4. 078, cM. 088 


iE^a 


8/6 0/4 0 


a=4. 078. c=4. 086 


jE2rS/*ffi# 


8/65/35 


4.091 




8/70/30 


4 . 116 




10/65/35 


4.091 


ft®* 


12/6 5/3 5 


4.090 




18/10/9 0 


a=3. 958. c»3. 985 


jE2r» 



[OOI 5] «*^6|5«<7)||0Jtt. f»3fcJSl, 

2, 3. 4Xi*5iE«w#ewicfc^r, utrisfg i wsin 

t-tZo &tz, m*&7 mm<D§ewi** i»*ei, 2, 

3. 4xi*5ss«(oiiB^icfc^-c, itrffimi MIR & IN 

it. E.m#.Bm<j)m%:mtb&vgX'<Dz ro 2 <Dfi£fi£ift 



[0 0 1 6] »^8iH»<Df|BJI*s a*^7|B 

tt<D&BJI-fclvC. mia*DMHtLr. -(b^SPb x L 
a y Ti 2 Zr w 03 (fiL, O. 7 ^ x ^ 1 . x + y 

= 1, o. 925^z^i, w=o) xm£ti&&mn 

±^PLTtf)att^(Pl(D^-7-S»l*/h*L^ (3. 9 
5 AlilT) (O-e. ftOtt7-£ft£<D£J(*t*»lt«>-elBI 

Mti o o~2 o o A^:®^^)T/^^t^a)-e. _tfsa>p B ^ 
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i***&iaiB-ei*&ii. 

[001 7] £fc. ±isaw^2fi£-r-sfc*bi^ *$ge.s 

{*sHKf= *5 It 3 ±iBJE7JM«J<D n5(=m 2 m*US*tfl£J$ £ 
JiiEE«t*SHglcfclti)te^«>®lcmi «« 

±15311 «®IB<!:LT> ^mixgHbl^ffll^c,!:*^ 

[OOI 8] CKDJ^lc, mi *SH£ LxmWtMit 

S„ LfcA'oT. haCBk'Nv KOlSag^ 

mB£«c*. z<j)®-anzt* s mi nmmtn&n®. 
[001 9] s*jsi oibsudisibi;*. ft3fc^9 

ta«<D*Wlc33^T, ffiE^BttIMb1fcl<7>te^3£iSllA< 
3. 8 Atil±T-3i&Zt$<&Wlk-t&o ^(D&vlzMm 

[0 0 2 0] »3R£l 11E«05fllfll*. »*^9 

Xl*1 OE*©«Wt6l»T, IMBWtttlfcfl:** L 

ftWit-tZo 2iBKof§Bjtt, n««i 

ttBt1b4fe^ LaNi03. LaCr0 3< SrRuO 
3. CaRu03, LSCO (La|- X Sr x C0O3 

t?***u o£x£i-e*«) xi*ae»*t»*6** ' 

ess? 4 ti a c £ £ a* t -r s„ 
[0021] r»«i 3ia«a>^^tt, mmi 

Y B a 2 Cu3 07- x «1 U OSx^O. 4) "eS4 

«1 4fEi£<D«IJBI*, »*^9. IO. 11, 1 2X1* 
1 3tBttejB91l=£<,tT. liriaiEmfr^Sli: Lt. <b^ 
SPb x La, Ti z Zr w 0 3 -CS£*t.&OiifiJilt£5B 

A<TiB (1) ~ (3) ro5**^e>a«4*ifci -oomat 

(1) 0. 7SxS1, x + y = 1 . 0. 925Szg 
1 „ w= 0 

(2) x = 1 s y = 0, 0. 2sSz<1. z+w=1 

(3) 0. 75Sx<1. x + y=1. 0. 3Sz< 



1 , z +w= 1 
[0 0 2 2] 

i&w<Dmme>temi m i <dj&?d ^mnom i <dj& 

V K<DBfBHt?*y» 04 (a) - (e) te&\3 0>4^ 

[0 4 (a) ~ (e) (Cfetxri*. m®<D&%<Dtcib 
lZ. 03(CjS(f.5A-Bgg<D<a.£0;Fl.TU.i>) . 
[0 0 2 3] 0 3 5 1=» *SMBa>-f >$S*x<y 

hSEti^-v KI*-f><73It»*Jfti*1 6*UtfeiJ. c 
o>-r >*SMM«ft(*i 1=1*, 4>*o>vtmn 

r> £2&-rs£^icf >*£ia§-r&ff:&^2jwisj£ 

i C r frC>Jj£.5«i6«B£3 : o. 3 u m) A<^J& 

4*irasy. ^(D£M«ffi3(*£j^DEEmtt;»R5l::J: 

±&mm**3t±ii'(>9timmmt*-\ tit. 

[0 0 2 4] ±EHaS«Bl3±l=tt, &**&jft«ft2 
RRR4 (JS* :0. 3/um) Xn^xa-fHSB 
1ijSS*-rS PZT (P b Z ro.50T i 0.50O3 * ft* 
£»=4. 0 3 6 O A) J&^/SSBEWtfcjWgS : 

2. o^rn) t. ^<»mmi*mm5 kmf$.&zsm&m&. 

*<ifiiHLTtey. PbT i 03 -CS4*t-5^Siei*:3IK 
A^JSS«!]SBS6 (Jl^. : 1 00~200A) * 

(ttmeft-4. o 7 8 6 a) frt>f$.&%i mmmi 

iW-H: 0. 3*im) t A<JKfiE4^lT ±IEE 

aims ■ 7&vm6&tetii-?&mizm^z&5&<r)tfim& 

ffi*< (1 OO) :£|S](cEfaLTl>&<tl^C<tjb''€>. C 

tie>a?^5 • 7atfjf6*< (001) ^[pjf^siRifS «fc 

[0 0 2 5] CCt. ±E«jg<0'f ><7i?x-y hSE^; 
*«9Kt. JUT©J;5lcLr^SLfc. jtr. (1 0 
0) ^■(S0{CiH|n]LfcMgO*!iSSS«*''t)S£-Sfi£K*« 
9?fflILfct> 04 (a) IZ^-T^ TEIC^-T 

isfi9©-73fl)ii;*so. 3 timmmz-e* *<r> 
«» mk«i:t/<>- =>y-r«c^i=j:v. mi* 

Sl7?MLfe„ 
IfiiSI: 4 0 0~7 0 0t! 

X/^V^^fX(0aS : Ar/02 =25/0~25/1 
0 

: 0 . 1 ~ 5 P a 
l&m&tiij] ■ 5 0~2 O OW 

: 1 3. 5 6MHz 
[0 0 2 6] ^IC, 04 (b) |C5F-fJ;5l^ TtHI-^: 
tMl?r f -^y*hP>X/W*y>y£*TO-C, 
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±1B!&1 B®§l7±(ZPb T i0 3 $1 5 0AJt«£l± 

fee 

8t5SS : 500~700°C 

^/i'y$^©Sa : A r /O2 =95/5~50/5 
0 

#XE : 0. 1 ~3. O P a 
iSJlSfctb* : 1 . 5-5. 0W/cm2 

h : P bOtT i 0 2 ir^J^LfctCO (ffi 

u 2 0mo 1 %y-=(t p b o^mmiz^m) 

m$LfSL ■ 1 3. 5 6MHz 
[0 0 2 7] Jfet^T?, TiBIC^-r^#-e r f -"7^ K 
P>X/WS 'J >y^ff ot. ±IBP b T i O3 m±\Z 
PZ T (P b Z r 0 .50T i 0.50O3 ) $2. O */mi£a 

: 5 O O — 7 O 0°C 
X/«>V$*r*.OTiflS : A r /0 2 =95/5~50/5 
O 

#XEE = 0 . 1 - 3 . O P a 
WimiRiiitl : T . 5-5. OW/c m2 

h : PZT^$Sf* «IU 2 0mo I %fc*l+P 
bO^ii^J(c^iP) 
JSj£» : 1 3. 5 6MHz 

[0 0 2 8] -flDt, r f -^-y* hP>X/S-v£ 'J > 
^?f:oT, -tfEffffi#i!IJg5-tl=e&£0. 6<imi 

U, S2lfiK4^MLfc, Lfr£&. ±IEPbT I 
03 ffi^±iHPZTMi:^, Miar*7-vffi^7Kj§5S(cr 
T.v¥l*{f (^5*;ux.y^>y) "f -5 Chirpy, io 
MA 6 <t!E mttstJgl 5 t ZMtfL Ltzo 
[0 0 2 9] JfclZ. 04 (c) izijk-t J: 5 l=, -tiSf> 

*ssi&«i£#i <t. ±.fam2m®m4i:, -ti5i±«**i£ 

M5^0>a®gP^ N i C rMT?fio-CSifi«M3S^ 
Lfc. JfclM?. 04 (d) (z^-TJ:-5(c, ±iB-f>->SS 
S&m&ttl <txlBMgl«lg3££&5&£i]l::,fcy&5£L 
fco ^KS«9^6 0~8 0^ClcJffl^Lfc'J> 

m&mzo. 5~2B#r B i;saur, j$ig*si9^x-v^ 
cticty. @4 (e) iz^r^ou^ > 

[00 30] cc-e. mi s®^7 1 Lxit&zmtt 

ttjUSI 5 £ LT lt±E P Z T izmfe-f -5 * ©"CliS < . 
PLZT C P b 0. 9 Lao. 1 (Z ro.l T i 0. 9 ) 
0.975 O3 ] ^m^Cirt-e^So fSi. C(Dlt^(OX 

»ffi;£Jt = 500~700°C 



UXOmm ■■ A r/0 2 =95/5~50/5 

O 

JSXE. : O. 1-3. O P a 

^jffitB* : 1 . 5 — 5. 0W/cm2 

^-y-y h : PLZTeSiiet*: (1U 2 0mo l%f;lt 

P bO^jiiPHc^Ja) 

: 1 3. 5 6MHz 
[0 03 1] MIC «Sj«K 3 C&1**4 .tLTIi-hlHN i 

c r ic^-r-5 4.<D-ei*&<. J r>7m<o*.£tec r X 

l*S i 0 2 ^^ffl^-5Ct*<-e#-5o £f=. SiS«M3 
<Dff.*l*±t3lc^ffi|c|ESt-£*<Dri*fcl^ O. 

0 5-1 O iimO>mm-(*1b&<Dtfm-£Ll\ C*U*. £ 

a«M3a>Ji:^.*<o. o 5 ummffiTZSb&k+tttzfcji 

L& I*-:*, tII!l«Jffi3<DJ?«a-A<1 O //m 
<k C;|t(=f*oTE«iMMi 5 (Dj^-t,*;* < t 
Z>&mtfi±CX<< hSIH^-v K<D*lHfc£ 

[0032] iD^.r. S2tsi4, frw#mmsx.v 

£<. $2ifil4liO. 05-0. 7jUmCD© 

HL ffH{*jflR5l;J:0. 5~5. O/imfDiSi, $1i 
}£R7f*0. 0 5-0. 7//mO)85Ht?fe^l^ ±IBi: 

I*. #R4 • 5 ■ 7A<gjgfll^r-fei)^«-ffi4 ■ 5 • 

7 ©*-r ^taflg*+»fcfg«-r * c t *<-c*4:kt-« % 

&14 ■ 5 • 7*<ISMEx«i:^>'?i5i-y hSCI2 

[0O3 3] Jfc. fiKiSS9tLTIt (1O0)S 
<. (10 0) ^|S]l=iBfRlL7iS i!iSSSffil|> ^<73X 

&-#i&mLtz : b<D\zmm?zi,<oT*iiu<. mait. 

[OO 3 4] (^2 0)^11) fiEK««9±lC^-r^m 
1t«7tLT. ^(Dtt^yjC^P^X*^ h«jt<D 
SlttSibi ( L a N i O3 & fig y „ KJ1 : O . 2 
m. ft^-^a : 3. 8 6 A. : ^fflL^ 

-Stftir. p b T i 03 ^P,J$3«D&Jf 6£fl2J#Lfcl^ 

g^vh'^SLfc, (Si, HH«l7i:LT©LaN 

1 O3 li, TlBlZ^-rifefr-e r f-7^hP>^-y 
* 'J ^y^ftacirlr.fe-DTf^giLfc. 

SffiSg : 6 5 0-80 0°C 

X/^ V^^^roiffil® : A r/0 2 = 2/20-1 0/2 
O 

#XEE : O. 1 - 5 P a 



(7) 



!8H§2 000-1 58648 



igjf ifcffi* : 5 0~2 0 OW 
Jg&gt : 1 3. 5 6MHz 
[0035] CCt. Il^glTiLtfflL^^P^ 

t-m&<Dmnte.Mib®t l-ci*. ±ihl a n i o 

3 CUS^-rStcDTMifc^ TlB^lC^-TtW^ffl^ 



3IC^-T^-Cr f -7^ h P>X/^>V £ 'J >y £ff 
[0 O 3 6] 

[i2] 



£ 1 






L a C r O 3 


3 . 9 0 A 




S r R u O 3 


3 . 9 3 A 


* 


C a R u O 3 


3 . 8 5 A 




LSCO (La 0 . s 
S To. s CoOa ) 


3 . 8 2 A 





[0 0 3 7] 



[S3] 









<P a) 


mm* 

<W) 


mm 

(Mm) 


L a C r O 3 


6 6 0 - 
8 0 0 


Ar/0«=2/20 
-10/20 


0 . 1 
- 5 


6 0 
- 2 0 0 


0. 2 


S r R u O 3 


6 0 0- 
8 0 0 


Ar/0i=l6/4 
-8/12 


0 . 1 

- 5 


5 0 
- 2 0 0 


0 . 2 


C a R u Oi 


6 0 0- 
8 0 0 


Ar/0«»16/4 
-8/12 


0 . 1 
- 5 


5 0 
— 2 0 0 


0. 2 


LSCO <L a 
o. a S r o. i C 
oO, ) 


6 5 0 - 
8 0 0 


Ar/Oi=2/20 
-0/20 


0 . 1 
- 5 


5 0 
- 2 0 0 


0 . 2 



ASK Afiftttl 3. 56MH«T*5. 

[0 0 3 8] *lM«7i:LtttTE«4lc« tttr f -7^* hP>X/^7^ 'J >^?ff 5 CirliJ: 

tYBa 2 Cu 3 0 7 -x (ffiU O^x^O. 4. H oTfEJSLfc 0 

H:o. 3 /im) ■ea*n*ae»»»*fflL^*^fc* [0039] 





fc^SS* (all) 


*^£ft (am 


YBai C u 3O4.4 (x=0. 4) 


3 . 8 3 A 


3 . 8 8 A 


Y B a 3 Cui Ot. 0 <x=0> 


3 . 8 2 A 


3 . 8 5 A 



[o 0 4 0] x/W£3M* 

Steffi : 600 — 700 °C 

X/^^tfXO)*!® : A r /0 2 =1 5/35 — 35/ 
1 5 

#XI± : 0. 1 - 5 P a 
nm&thjl : 5 0-2 0 0W 
Jlibtft : 1 3. 5 6MHz 
[004 1 ] MIC, EtftSfiSi: LTlifiFlBSM <7>flS 

iffvtPZT, PLZTfci&^-f &io-ei*£:<. p 

bTi0 3 ?Jll^Cttt^5o Bi. Z<Dm-£<D* 
;^T*^ v vm^iML £ m t * T ft o C t ti<T*£ & o 



: 500 — 700°C 
X/W£]tfX(Di|I3I : A r /0 2 = 95/5-50/5 
0 

2fXl± : 0. 1—3. 0 P a 
laSttSA : 1 . 5-5. 0W/cm2 

h : PbO. Ti0 2 »5S<D»*«fl «I U 2 
0 m o I %f£(t P b O ^jg*](c^iP) 
Jl&ft : 1 3. 5 6MHz 
[O 0 4 2] 

mkm cxjgih 1 ] ussffij 1 1 Lx\t±mm i 

mm^v JUT. KA<tft-f 



(8) 



0 00-1 58648 



[0043] cjttMU %^ mmmt LT&*«m*fe 

[0044] C3l!gU ±ttt&W^ v K A&tflt£t^ -v 











HA 




0 — 10 




2 0-30 


2 0 — 40 



[O O 4 5] 
[«5] 



[0 04 6] -tfBa5j!r>e>fl.Be>frfcJ:-5l::. *f5W^'V 

cd& o f= s i o si y urns* i- *j it -s mm mmm wmtb 

X < -o X 1^-5 C t ib<m#> 
[0 0 4 7] 

-< >^ i? i -V k jstaa^ v k<d*b y *<<st Lf= y 
/ \*-x -v f- > c f = y -r * © l oo, 

[Ha&a>fl!J»>&:i&9U 

[gll] 01 l*"fb¥5t Pb x La y Ti z Zr w 03 
(y=0) 7«S$4l«E*ftMRI=&l*«za>ttj:» « 

[g2] g 2 Ii-fb3*2£ Pb x La y Ti z Zr w 0 3 
(w=0) -C**;h.«ffi«i*:j*lll=iSM-*y«>ttfc, ft 



[83] H 3 tt^WiD-f >^ JJi v KE»^y h*© 
[114] g|4 (a) ~ (h) ttB3(D-<>^ Vi'V hi£ 

[gi5] sste^mt^o^xa-r hatttsoKHH-c 
[mom] 

2 : ff*^ 

3 : mwitem 
Wi2W.Mm 

BESttiSffi 



[11] 



[H5] 



4.2 



a=b 



3.8 



I ■ l i 1 



40 



60 



J i_ 




4.152 




3.904 



0 20 

PbZi03 

PbLayTlzZrwO3(y=0) fc43tt£Z©® 



80 100 

PbTiCta 



(9) 



ftffi 2000-1 58648 



[02] 



[H4] 




(c) 



60 



(e) 8 




0.05 0.10 0.15 
PbUyTizZrwO3(w=0) 5 Y©ffi 



[03] 



7 6 




7 6 



7 6 

^» .5 
4 



z: 



7P> t-^-vdSJ 



F * —A (##) 2C057 AF66 AF93 AG44 AG85 AG92 
AG93 AP02 AP31 BA14 



